Amongst the essential quality factors established for hearts of palm in conserve by Resolution RDC nº 17 of November 19 th 1999 (Brasil, 1999) , the following sensory attributes can be found: a) characteristic aspect of the stalk, with the absence of defects such as knife marks, scratches, broken and/or small bits, bunches of embryos; b) color, which should be characteristic, varying from white to slightly pinkish, cream, grey or yellowish; c) characteristic flavor and d) characteristic texture, that is, cut with the slightest of pressure without breaking up, being free of tough fibers which impede cutting and make swallowing difficult. The authors Berbari et al. (2008) , who evaluated the quality of the hearts of palm from the Royal Australian palms (Archontophoenixalexandrae and Archontophoenixcunninghamiana) as compared to the hearts of palm obtained from the palms Açai (Euterpe oleracea) and Pupunha (Bactrisgasipaes), considered texture to be the most important parameter for this product.
Texture is the quality determining characteristic of many foods, even more important than flavor, and can be measured by both sensory and physical methods. According to Brown et al. (1996) and Rosenthal (1999) , no equipment is capable of simulating the sensory evaluation of texture with exactness, since the perception of texture is complex and involves various attributes at the same time. However, according to Green et al. (1985) , instrumental methods are quicker, easily applied and standardized, allow for greater reproducibility and require a smaller number of trained individuals for the analyses. Nevertheless, according to Szczesniak (1987) , who developed the Texture Profile Methodology, the principals of which were employed in the conception of the texturometer, the definition of the physical method to be employed in a texture analysis should always be based on sensory perception, since only the human senses can perceive, describe and quantify the texture in a complete way. In the opinion of Wilkinson et al. (2000) , the need for quality control equipment allied to the interest in knowing the consumer response and to understand which attributes are perceived during the evaluation of texture, are the main factors motivating research on correlations between physical and sensory responses.
Since texture is the main quality factor for hearts of palm in conserve and there are no studies showing how this characteristic influences consumer perception concerning product quality, this work aimed to study the correlation between the physical and sensory measurements of the texture of hearts of palm in conserve, with a view to establishing a limiting value up to which the quality, in the perception of the consumer, was not prejudiced. Thus the Technical Regulation, which fixes the standard of identity and quality to which hearts of palm in conserve should conform, could objectively contemplate the texture in the item "Essential quality factors", in the same way as it determines the maximum limit for pH value and the minimum limit for vacuum in the package, amongst other factors.
Material and methods
The pH value of the covering liquid in each pack was evaluated, since this is an essential quality factor, the maximum permitted limit being 4.50 according to Resolution RDC nº 17 of November 1999 (Brasil, 1999) . None of the packs showed a pH value above 4.5.
One hundred hearts of palm sticks in conserve from different brands, 50 being Açaí and 50 Pupunha, were cut in half crosswise and one half evaluated sensorially and the other instrumentally. Excessively hard sticks, which were impossible to cut with a knife, were discarded since they could not be used in the sensory evaluation.
Fifty hearts of palm consumers were recruited for the sensory evaluation, aged between 18 and 60 and belonging to social classes A/B/C according to the Brazilian Economic Classification Standard Criterion of 2012 (Associação Brasileira de Empresas de Pesquisa, 2012) . This criterion is a tool for economic targeting which takes into account some domestic appliances for comfort and the householder's level of schooling. The standard attributes scores based in each families trait and adds them. Then, the corresponding Standard range is matched to economic stratum ranging between A1, A2, B1, B2, C1, C2, D, and E, in decrescent order.
The judges were instructed to bite each half-stick received (Açaí and Pupunha) in a crosswise direction and evaluate the hardness on a linear 10 cm scale anchored at the extremes by the expressions: "extremely soft" and "extremely hard", and then evaluate the acceptability of the hardness on a nine-point hedonic scale (9 = liked extremely, 5 = neither liked nor disliked and 1 = disliked extremely) according to Meilgaard et al. (2006) Instrumental hardness (maximum force/area and mean force/ area) was analyzed using the SMS TA-XT2 texturometer operating with the Texture Expert software and using the HDP/BS probe (reversible blade) in the force/compression mode, with pre-test and test speeds of 3.0 mm/s, a post-test speed of 10.0 mm/s and a distance of 40 mm.
Since the diameters of the sticks varied considerably, and consequently the cross-section cut during the physical analysis also varied, the results of these measurements had to be corrected. So, each half stick which was evaluated for its instrumental texture was measured with a caliper rule at the central region where, later, it was cut by the texturometer. The cross section area [A = π(D/2) 2 ] was computed to express Maximum and Mean Forces by one unity of area. The results obtained were correlated with the sensory attributes using the Pearson's linear correlation test.
Results and discussion

Characterization of the consumer group recruited for the test
Of the 50 consumers who took part in the test, 43 were women and 7 men. Figure 1 shows their characteristics with respect to age range, social class, frequency and type of hearts of palm consumed and the consumption mode. Table 1 shows the physical and sensory measurements, Table 2 shows the minimum, the maximum, the mean and standard deviation of the Açaí and Pupunha hearts of palm sticks evaluated. Table 3 shows the Pearson correlations between the variables: maximum force/area, mean force/area, sensory hardness and acceptability of the hardness of the Açaí and Pupunha hearts of palm.
Results of sensory test and instrumental texture evaluation
Statistical analysis (ANOVA), aiming the comparison between the two varieties, showed that Pupunha presented higher diameter and, consequently, higher crosswise area than Açaí (p < 0.05). Açaí was significantly harder than Pupunha (p < 0.001), measured instrumentally and by sensory analysis, as well (Table 2 ). Both types of hearts of palm presented means for hardness corresponding to "liked" on the scale used in this evaluation (p > 0.05). Berbari et al. (2008) also obtained results for instrumental texture allowing for the conclusion that the hearts of palm Pupunha was softer than that of Açaí, and also softer than the Royal hearts of palm. In the evaluation of the acceptability of texture, the hearts of palm of the three varieties studied obtained means situated between "liked" and "liked a lot" on the scale used, indicating good acceptance of the product. No other studies were encountered concerning the texture of hearts of palm and their acceptance by consumers.
The Pearson's correlation coefficients between the variables maximum force/area and mean force/area with sensory hardness were 0.7354 and 0.8065 (p < 0.0001), respectively, showing that both the maximum force/area and the mean force/area are directly correlated with sensory hardness, that is, the greater the force necessary to cut the stick crosswise, the greater the perceived sensory hardness. To the contrary, the correlation between the force necessary to cut the stick (measured instrumentally or sensorially) and the acceptance of the hardness by the consumers was negative and significant at p < 0.05, that is, the greater force necessary to cut the stick, the less the consumer liked the product (Table 3) . Cohen (1988) recommended that values from 0.10 to 0.29 can be considered as a weak correlation; from 0.30 to 0.49 as a moderate correlation and values from 0.50 to 1 can be considered as a strong correlation. Dancey & Reidy (2006) proposed a classification slightly different: from 0.10 to 0.30: weak; from 0.40 to 0.60: moderate; from 0.70 to 1: strong. According to Evans (1996) , less than 0.20, the correlation is very weak, from 0.20 to 0.39 is weak, 0.40 to 0.59 is moderate, 0.60 to 0.79 is strong and 0.80 or greater is a very strong correlation. Figure 2a and 2b show, respectively, the graphs for the correlation between maximum force/area and mean force/area with sensory hardness, as also the respective equations for the curves obtained and the coefficients of determination (r 2 ), significant at p < 0.0001. 
